Introduction: Near-peer teaching is gaining popularity as a teaching modality, as it improves
INTRODUCTION
The advent of international accreditation has revolutionised postgraduate medical education worldwide. Likewise, Singapore's training landscape was transformed following the introduction of a residency programme under the Accreditation Council for Graduate Medical Education-International (ACGME-I) standards in 2009. Under this new programme, the existing medical curriculum has been streamlined and condensed, reducing the time required for completion of speciality-specific postgraduate training. (1) (2) (3) This reduction in training duration meant that residents are required to acquire important skills used in the management of acutely unwell patients within an abridged time frame.
Historically, full-body mannequins were best suited for anaesthesia and advanced cardiac life support scenarios. (4, 5) As internal medicine training heavily involves diagnostic skills, simulation scenarios in internal medicine are best done with additional layers, such as obtaining a history using an embedded microphone in the mannequin. Simulation scenarios can be scripted to reproduce complex situations, including diagnostic and management dilemmas, and is ideal for team training. Well-scripted simulation in internal medicine may even provide trainees with cues and consequences similar to real-life situations encountered in the hospital. (6) Such high-fidelity simulation provides an opportunity to compress the learning time in medicine through a high-quality experiential learning environment. (7) The curriculum can be taught in a reproducible and emotionally engaging manner that significantly enhances understanding and retention, and reduces knowledge gaps in knowledge and skills. (4) A high-fidelity simulation programme can reproducibly teach and assess most, if not all, of the ACGME competencies under direct observation. Patient safety issues can be simulated and practised, so that mastery of skills occurs in a safe environment. (8) Mistakes can occur without 'real-life' consequences. High-fidelity patient simulation has been described as a method to not only teach but also evaluate while replicating a variety of clinical encounters. (9) (10) (11) (12) Such programmes are commonly facilitated by faculty experts. However, there has been increasing interest and research in the near-peer approach. (13) Near-peer teaching is a peer-assisted learning technique that has gained increased acceptance over the past decade. Evidence suggests that in medical education, this technique benefits students, teachers and even medical institutions. (14, 15) A near-peer teacher is defined as a trainee who is one or more years senior to another trainee at the same level of medical education training. (16) Near-peer teachers are neither professional educators nor experts in a given field; they teach their peers or junior learners while they themselves continue to learn. (17) Both tutors and learners are usually of similar educational maturity and social standing, which cultivates a shared level of understanding. (18, 19) Therefore, peer teachers are able to appreciate their learner's needs, anticipate their pitfalls and facilitate easy transfer of experience and knowledge in an unintimidating learning environment. (13, 20, 21) The short training duration mandates the need of achieving effective learning quickly.
Therefore, it is crucial to incorporate a module that combines the most effective and efficient methods of delivery. We hypothesised that a learning module that combines simulation and near-peer teaching to teach emergency algorithm-driven management would enhance the learners' confidence, experience and perceived knowledge.
METHODS
This was a prospective study conducted in a tertiary academic healthcare institution in Singapore and comprised five one-hour sessions held weekly over five consecutive weeks.
Overall, 42 first-year residents were enrolled into the study over two study periods conducted from January 2016 to February 2016 and from May 2016 to June 2016. Data was collected via questionnaires administered prior to the start and at the end of each study period. Ethics approval to conduct the study was obtained from the local institution review board.
Individual participant consent was also obtained.
The second-year residents involved in conducting the near-peer simulation underwent a two-day Simulation Faculty Development Workshop conducted by Centre for Healthcare Simulation, NUS Yong Loo Lin School of Medicine, National University of Singapore, Singapore, prior to the start of the near-peer simulation programme. Core skills, such as developing and evaluating a simulation-based programme, as well as debriefing and feedback techniques, were taught during the workshop.
Upon completion of the Simulation Faculty Development Workshop, simulation scenarios were planned by the second-year residents after consultation with senior residents Facilitators rehearsed the scenarios in the presence of senior residents before being permitted to run the near-peer sessions.
First-year residents were given protected curriculum time to participate in the simulation sessions to enhance concentration and learning during the simulation sessions. (22) Orientation to the simulator and emergency equipment was provided prior to the start of the programme. Each clinical encounter lasted for half an hour and involved a group of four residents, with one of them being assigned as a team leader. To maximise learning and time in accordance to previous studies, residents not participating in the scenario observed the encounter via live video feed in a separate room (23) and later provided peer feedback to the participants following the end of the simulation scenario. A second-year resident, supervised by a senior resident, conducted the scenario.
Participants were provided with a clinical stem on entry to the scenario. Facilitators provided a standardised history while positioned in an adjacent room, which had a one-way mirror to allow visual supervision of the simulation session. Physical and vital signs were simulated using high-fidelity mannequins (Laerdal SimMan 3G; Laerdal Medical, Stavanger, Norway), which concurrently allowed assessment of procedural skills. Evolution of the scenario was based on participants completing predefined management tasks and satisfactory demonstration of procedural skills. Each scenario concluded with a formal handover of the patient to the facilitators (Appendix 2).
Debriefing was conducted immediately after the simulation encounter. Emphasis was placed on providing a supportive learning environment, with objective indicators of performance. (22) Participants were first encouraged to reflect on their own performance before a review by their fellow peers. Priority of self-and peer-reflection was placed on domains, such as communication, teamwork interactions, role clarity and situational awareness, in addition to areas for improvement. (24) (25) (26) Thereafter, second-year resident facilitators critiqued the residents' performance in accordance to the Pendleton's Model (taught at the Simulation Faculty Development Workshop), with a diagnostic evaluation of positive and negative events occurring during the encounter. The facilitator reinforced what was done well to the participant and gave advice on how the scenario could have been improved based on hospital treatment protocols and systems-based best practices. (27) The senior resident was then invited to provide a summary of evidence-based management and address content-specific questions raised by participants.
An action plan for improvement was made at the end of each debriefing session.
Participants were assessed via a previously published self-reported questionnaire (Appendix 3). (28) It comprised a paired pre-post ten-point Likert scale assessment across three domains of knowledge, experience and confidence in managing critically ill patients. A freetext section was included to facilitate qualitative analysis on the aforementioned three domains. Participants were also tasked to rank their top five concerns, out of a selection of 11, pertaining to management of the critically ill patient before and after the simulation. Nonpaired questions were also included in the questionnaire. These assessed participants' attitude towards a team-based approach to patient care.
In addition to these standard questions in the previously published questionnaire, participants were also asked to provide their views on the strengths and weaknesses of simulation-based training, and their willingness to help run simulation training sessions for future residents via a five-point Likert scale, with 1 being 'strongly disagree' and 5 being 'strongly agree'.
Non-parametric paired Likert scale data collected pre-and post-simulation were compared using the Wilcoxon signed rank test, with p < 0.05 considered to be statistically significant. Ranked concerns were reflected as mean values while non-paired results were reflected as percentages. All statistical analyses were performed using IBM SPSS Statistics for Windows version 20.0 (IBM Corp, Armonk, NY, USA).
RESULTS
None of our participants were exposed to simulation-based training as a qualified doctor.
However, 93% of participants had experienced simulation-based training in medical school during their undergraduate training.
Prior to our training programme, the domain with the lowest ten-point Likert score Analysis of participants' ranking of concerns (Table I) showed that the top concerns before starting the simulation was the rapid deterioration of critically ill patients (mean rank 3.05) as well as the lack of experience in managing such patients (mean rank 2.73).
Following the simulation, the top three concerns of participants remained the same, although participants were now more concerned regarding their lack of prior experience (mean rank 2.76) and were less concerned about the rapid deterioration of their patients (mean rank 2.63).
Residents also realised the need to keep calm during the management of acutely unwell patients, which became their fifth concern post simulation, up from the tenth rank presimulation. With regard to high-fidelity simulation as a training medium, 83% of participants agreed/strongly agreed that the scenarios were an accurate reflection of real-life situations, with a further 90% agreeing that the scenarios had good learning value. A majority (86%) of participants agreed that simulation-based teaching was preferable to didactic sessions for better conveying lessons on management of emergency and acute clinical scenarios. Some qualitative comments from the participants included the following: "Hands-on exposure, practical tips. Good exposure and learning! Good bite-sized learning, can learn and remember, when there is not too much information at one go"; and "Simulation helps practice prioritising manpower, running the steps of airway/breathing/circulation, handover". Finally, 65% of participants agreed that they would be keen to help with the planning and execution of future simulation-based training sessions for their juniors.
In terms of the facilitators, qualitative comments collated included the following:
"Refreshed my own knowledge about the subject matter and, along the way, gleaned in-depth knowledge while preparing for the teaching session"; and "Learned the importance of debriefing and improved my own debriefing skills through running the simulation programme".
DISCUSSION
Our study showed that a simulation programme for first-year residents had improved their perceived knowledge, experience and confidence towards acute clinical scenarios. This is in keeping with the results of a previous resident-led medical simulation curriculum in a large, internal medicine residency programme. (29) It may be argued that any teaching intervention will be more effective at developing learners' skills or knowledge than no intervention, and thus the positive results of noncomparative pre-and post-studies of peer teaching are unsurprising. The significant gains in self-reported experience, as compared to their self-perceived improvement in knowledge, and confidence in managing and keeping critically ill patients alive, may be a reflection of the fact that the greatest value of near-peer simulation teaching is in improving experience and it is less effective in imparting knowledge and confidence.
Simulation is a technique used to replace or amplify real experiences using guided experiences that evoke or replicate substantial aspects of the real world in a fully interactive manner. (30) Multiple studies have compared non-simulation-based teaching methods with simulation-based medical education, (31) (32) (33) (34) (35) revealing small-to-moderate positive effects for simulation. (31) Furthermore, recent changes towards work-hour restrictions for residents, and an increased commitment to patient safety have limited the opportunities for patient encounters and thus constitute a strong argument for simulation-based training. (12, 36, 37) The concept of near-peer teaching is founded on the elements of cognitive and social congruence. Cognitive congruence refers to the similarity of tutor and student in intellect and thought-processing. Within peer teaching, both learners and teachers are of a similar level educationally, leading to greater cognitive congruence compared to faculty-led teaching. This allows peer teachers to express often complex and intimidating topics in ways that learners are better able to understand. (18) Furthermore, peer teachers themselves will have recently covered the same material and may be able to express the concepts in a manner to which novices are more receptive. Similarly, peer learners and peer teachers are expected to be of the same or a comparable social standing. As a result of this social congruence, peer teachers seem to express more of an understanding of their learner's needs and concerns, by way of an increased understanding of their own social and academic lives. (19) Near-peer teaching allowed residents to feel at ease to ask questions when they had doubts, and perceive that the facilitators were able to understand their needs and address their concerns. (38) Near-peer facilitators were able to share their working experiences and explain hospital treatment protocols while relating to these newly qualified doctors during the simulation programme, which may further add value to previous studies that show that simulation-based training increases compliance to hospital cardiac resuscitation protocols. (27) Similarly, the facilitators from the course expressed that in aiding the junior residents in their simulation-based scenario, they too benefited and gained new insights and teaching skills in the process. These were consistent with sentiments expressed by near-peer tutors and students in previous studies. (16) A similar programme was conducted in an internal medicine residency programme in North America. This was a pilot study held at the Massachusetts General Hospital and it demonstrated the practicability of resident-led simulation training. (29) Our study supports the reproducibility of these findings in the Asian context. A majority of our participants also reflected an interest in contributing to the continuation of the project, thus ensuring sustainability to such an endeavour. Furthermore, our study revealed additional benefits of such programmes vis-à-vis confidence building, which is of particular significance in the Asian context, whereby a cultural mindset, revolving around the belief that the 'doctor knows what is best', esteems the confident, decisive clinician. (39, 40) This study was not without limitations. It was limited to a small cohort of 42 first-year residents. A randomised controlled trial, where all participants underwent the simulationbased training, with a control group of participants undergoing conventional didactic sessions or other methods of instruction would be useful to compare the effectiveness of the programme. Similarly, the actual proficiency of each candidate was also not objectively assessed. Instead, we compared the individual participant's perceived knowledge, experience and confidence with regard to the clinical scenario. The focus of our study was not to compare simulation-based training to didactic sessions, but to demonstrate the former as a viable method of instruction for teaching emergency and acute clinical scenarios. Further studies may be warranted to measure actual differences in clinical competency using the simulation-based teaching method when compared to other teaching methods.
In conclusion, our experience shows that it may be beneficial for residency programmes to conduct a simulation-based medical education programme for first-year residents, specifically to aid residents in preparing to face real-life emergency scenarios.
Near-peer simulation training was found to be both viable as well as valuable as a method of instruction for teaching first-year residents and cultivating knowledge, increasing experience and instilling confidence, especially in the context of acute and emergency clinical scenarios.
Furthermore, such a programme shows good promise of continuity, as many first-year residents have been inspired to plan and organise subsequent sessions in the future to help their juniors. 
Revision of Simulation Framework based on Feedback
Based on feedback, Simulation Framework is edited to provide a more effective learning experience for future participants.
Gathering of Feedback on Framework after Simulation Session
Feedback on the Frameworks is gathered from participants, including realism and relevance of the scenario.
Application of Framework during Simulation Sessions
Frameworks are applied during Simulation Sessions.
Discussion of Framework with Faculty Consultants
Proposed clinical scenario and framework is presented to and discussed with a faculty consultant. Edits to the framework is made as appropriate.
Crafting of Simulation Scenario Framework
Year 2 Residents, with a senior resident from a relevant specialty, develop case vignette, progress of scenario, processes participants are expected to go through and key learning points.
Conceptualization by Year 2 Residents
Year 2 Residents identify a list of acute clinical scenarios commonly encountered by junior residents.
Appendix 3.
A) Pre-simulation feedback. 
Study
No Knowledge Considerable Knowledge 4) How would you describe your level of experience associated with recognising a critically ill patient? (Please circle the appropriate response)
No Experience Considerable Experience 5) Briefly describe any worries or concerns you have about recognising a critically ill patient. _________________ 6) On a scale of 1-10, how confident are you that you are able to: (Please circle the appropriate response) a) Recognise a critically ill patient
Little confidence Very confident b) Keep a patient alive until appropriate help arrives
Little confidence Very confident c) Remember all essential lifesaving procedures when working with a critically ill patient
Little confidence Very confident 7) From the list below, tick 5 items that give you the most concern when dealing with a critically ill patient. Rank your 5 items that give you the most concern when dealing with a critically ill patient. Rank your 5 items in order of concern by placing a number in the adjacent box.
(1 = most concern; 5 = least concern.) Do not have any shared ranks. Leave remaining boxes blank. 
Strongly disagree Strongly agree b) Working in a multidisciplinary team would make me feel anxious
Strongly disagree Strongly agree c) I feel more at ease working as part of a team of individuals from my own profession
Strongly disagree Strongly agree d) I prefer to work with people from my own profession as it improves efficiency
Strongly disagree Strongly agree e) I find that cooperation with individuals from other professions is fraught with difficulty
Strongly disagree Strongly agree f) I like to collaborate with other professionals 
No knowledge Considerable knowledge
3) Post simulation, how would you describe your level of experience associated with recognising a critically ill patient?
No experience Considerable experience 4) Post simulation, briefly describe any worries or concerns you have about recognising a critically ill patient. ____________ 5) Post simulation, on a scale of 1-10, how confident are you that you are able to: (Please circle the appropriate response) a) Recognise a critically ill patient
Little confidence Very confident c) Remember all essential lifesaving procedures when working with a critically ill patient On a scale of 1-3: 1 being "Too Short", 2 being "Just Right", 3 being "Too Long", please tick the appropriate box. 1 2 3 The timing allocated for the simulation session was The timing allocated for the debriefing session was The timing allocated for the didactic session was Other comments: ___________________________________________________
